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(54) LUBRICATING OIL COMPOSmON 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lubricating oil particularly desirably used in a vehicle 
equipped with a diesel engine using a low-sulfur-content hydrocarbon fuel. 
SOLUTION: The lubricating oil composition is one prepared by dissolving or dispersing (a) 0.01- 
0.3% (in terms of the nitrogen content) succinimide ashless dispersant; (b) 0.1-1% (in terms of 
l^ie sulfuric acid ash) metal-containing cleaning agent having a sulfur content of 3.5% or lower 
and a total base value of 10-350 mgKOH/g; (c) 0.01-0.1% (in terms of the phosphorus content) 
zinc dialkyldithiophosphate; (d) 0.002-0.05% (in terms of the phosphorus content) phosphoric 
ester, thiophosphoric ester, dithiophosphoric ester, a or phosphorous ester; and (e) 0.01-5% 
antioxidant being a phenol compound, an amine compound, or a molybdenum compound, wherein 
the (c)/(d) ratio is 20:1 to 1:1 by a phosphorus content ratio, the sulfuric acid ash content is 
0.1-1%, the phosphorus content is 0.01-0.1%, the sujfiir content is 0.01-0.5%, the chlorine 
content is at most 40 ppm, and the content of the organic acid metal salt in the metal- 
containing cleaning agent is 0.2-7%. 
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X7r-f b, £;7"nK;l'7xx;k7xX/i'*X7r'f 
b, bi;x^;l/7xx;l^X7T-<b. b'Jrne/^7 
xX;P7lsX7T>f b, 7■f•;^7xX/^y'7xX;|/^^X7 
T'fb. ^/7'f/^7xxy^7xX;^7J^X7T-f b, by 

7>/i.7 X x;^*x 7T'fb£^sfs::i:*«-c^«..:: 
*ni>wuy-&*xxT;Wi, «li-c«fflLriJ:i^L, 

[00411 ±iai^'r/^^;^•i/'^'j■u y|g 

^i<z±m't^tts:\> y y-t^-xxr/l-lrffi^^^^-tf: 
M5±'!ttg^ l^-tS^i- S r i: s&i-C' ^ I. d 5: S ^ffi L 

5t. i^T;i^^;Pi^*^5t y yisifih y y-g-^xx-r;^^ 

it^i. yy-^tSit (Htr#W**<7)SSJ:t) T'2 0 ; 

1-1 : icnmmzh'o. mL<\ii^- 1-2 : 1 

[0042] e)mffi±M 

^wmmmm^zmmmh lt . 7 x y - 
;Wb^, T s y^t^^h A t/^ y 7 'fy f b-^W^ h 
1) Sf i D jMS^^xl. ii'->5r < b -a^wft-irftl*^ 0.01 

ys^-^fM^coJiyS^iiiJill^iiti. ^«l^ftJf^fJ*Jctt^i^ 

y vm^mmimL. w^m.'mm^ 
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7 X y -ji^^mmimu. n o, m^itm±itt 

xi±. 2, 6-i''~t-yf■/^-p-^'^v-;^, 4, 
4' -j^f-i-yt';^ <2, e-i^'-t-yf-zP^x/- 
, 4, 4' -j><f-vyt'';3L (6-t-7"^;i'-o- 
^r^y^;!^) ^4,4' --^ vroeuryt';^ (2, 

6-i^'-t-y'?^/L'7x>'-;l') .4.4' -fx 

(2. 6-i'"-t-7•f■;^7xy-;^) , 2, 2' 

i'l'y^X (4-^f-/P-6-t-7'f-;l.'7x/- 

^t') , 4, 4' -f-7rh*x { 2->^f•;^"6-t-yf■ 
;^7xy-/^) , 2, 2-^:t-^'X^U'yt'X C3- 
(3, 5-i'-t-y-f-/I/-4-bHD:3fx7x-/l') 
rntr^^>-h] , ^LT3- (3, 5->J~t--/i- 
;l.-4-tHndfv7x-/i') rntf:t>'K*i!'f'^K 
3- (3, 5-i^'-t-7'^;l'-4-bKo^>'7xr: 
rafjtVPJf^'^'f'i'^k 3- ( 5-t-7'f-;l^ 
-4~tFndt--/-3-;^^/P7xryi^) rat:tyK 
;r^'r;V^ffi^by^^-H7xy-;l^^WI.Iti!« 

[ 0 0 4 4 j ij -llT S yiS-ftE&iSlJ^Mi; Lt 

y, p, p' -v7r^'-?-/l^i''7x-;l^T5y- 7x.-;l/ 
-ci;--f7f-;i/rsy, yj^-^v-ff-ty-f/urs 

r/i'^/Wt-ce— j- 7^/1^7 5 y. -eL-tr/i-^^i- 
•ft- 7 X - a - 1 7 f-;l^T 5 y 5r Ji'O y'T y -;pr 
sy^STPfS^it^^r^-i-. fcy^^"K7xy-;i'S 
«itMfcxTU-;wrs y^ig^kKitfJtti, fiif 

lXi^^^\ 

[ 0 0 4 5 ] i fc, MWibfji LT , mmmumi 
^ y 7f y-&*£-^t4 . * u 7t' y-ir^fi^itffiT' 3 

0-100 OSfip P mc?)IEilT#Sill. C: L- 
[ 0 0 4 6 ] * U 7r y#*fk^Wt LTii, -f S F , 

r s F i L < «ir s y i^j^: y y'ry^'^^iswitimfi^ 
hi. tfz.m^^^ti^^>-^uyTy-zii< 

5 mmt-^^ (5^1^ 3-224 3 8^>iffglE 

nsnzm^^^ztPX'^^. mit^^'y^'jy'fy 
>j^;r*/WN'>t" h45 j:i>m^^ v-* u 7f y 

[0047] [^co^fiscoasJn^J] $ ^t:. *^B|<oWt 



/i.;!? 'J ^^'^PS^kWaii: 5 SS%iaT. !»t 0 . 0 
1 - 5 M*%^l-t I. ; *^t'# I. = 7/1-* U AS* >> 

[0048] li^SmX^^oTJVt U 
Ji, 9 2 9 6 5 0#JS J;t/»4 0 8 9 7 9 

mtm^'^x^hfihTivf) ^)±mt^mmwML=?- 

^: KBsOb • HjOT^StLS^aSiK)0. 3;umJJlT 

[0049] *l6BB«?)jS?IJtftffi^«il(4!S*=s IfifiEfflSCiSi 
JbfflSr2 0**%jyT (Sf4L<iil'-2 0a*%wSE 

Lx^i. *r'J7/^^/M^'^"J^— b, xf-uy-m 
ti^y^M^*. ;^f.py-7:S'yxy^^. ■5-L 
•r;K'j ^ v7>y^fc'«is^iMt^£*ff s:: fc**t' 

{±mx'm^-^hzti3''X-^ ht)K m.mn.m.t\m 

& ZSUlh ^ffl^^^^tt ffiffl L 1 1 J: V V 
[0 050] *«Bj(7)p?tj«^«asK, 

K ) , «7S h--fb^!ft (Pk ^VA}Vr^ F) *t"lr 

'^y V h y 7y-;^is^t^!ft^f - T i^Ty-^i-^f k^sfe 
jijpt !> c 1 4, T- § I. . s , mm%h 
^uiimiMt tTKt^rf^u*=^rj/x^^yr;^ 
%l^7xr:/|/X-7^;!^, xf-yy:t'^i^Ftrot^vy 
>■ F SOSS^*^ t'f^^ y i^T/l'^ 1/ ylM 

5ryffiio#w5itSf!*»r§;i:it-#i.. -ttz. » 
gg|i^jfcti:««&r§=&ar5y, tsf, rsy 
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mm^mitm^mviti ^ t it-* i. , =5:^ . ^ 

[0051] 

imm] {i)mmmm<om 

[00521 {2)mm&.t/m 

mm 1 : *'!?^^^^:fs<ii^ s mmm {s.m 

Sm%. 0. 5fiS%, 

a : 5 aip P mm. m^^^it=f±im i3oom 
KJEtt'i^ y -i' y t't y ( iJ--* < t t>i|!>i 5 0 -f/Pt; 

[00 53] Mfc^J2 :«X^l.y^5E{!!iSii^<iS 

^ s mmm (^s** ; o . s 5fi*%, s^-^ 

S : 3 Oa*P P m > ^W-^^=f-Am 3 0 O^DS^ 
U V :/t y ( ^^=ir < t 5 0 ■f-yl/t':x ij 

f yffiisir^m. ) tm^^i^^ ymmjmw^vm 

y4^i;r5yfcSJS$-t. to^-efl^>-h.fct:-x^^r:: 
a<ig^ s F^^KX^Wy-TK^mLfctOT) 
|0 0 54lfi^Sl|l ■.J^it^)l'i^^J*7x^-~h (C 
a : 9. 3Sft%, S : 3. 4mM%. TBN : 2 55 

mgKOH/g, vxroyr^'tai^'V/N'y (1*) ^ 

OLOA219) 

mm\2 : (Ca : 2. ASM. 

%, S : 2. 9a*%, TBN; 17mgK0H/g, 
vxT-nyf^^-t^JZ-rA-y (ffi) KOLOA24 6 
S) 

l0055]ZnDTPl: i^TJl-^Jl-'J-f-^V y^S 
P : 7 . 2Sa%. Z n : 7 , 8 5SS%. S : 1 

Z n D T P 2 : i^ni^^l^'Ji-:^ U y^ffiit ( P ; 7 . 
3MM%. Zn : 8. 4®*%, S : 1 4ftl%; /Iff 

Lxsimm'm8m-^Tiuzi~)i^$:m) 

[0056] *;?.7x-M : hUi>U'J)Ut^:^7 x- 
h (P:B. 4*fi%) 



*;^7x-N (P : 7. 3«a%) 
*X7r-^ M ; fU^'l-v7P*X7r^ h (P : 8. 

8ms%) 

*A7r-f b2 : hi;9'7U-'I^*;^7 7-^ h (P : 5. 

f-3r;J>;?.7x-b : h';7xwl'f^7fxX7*-h 
(P : 9. OSS%. S : 9. 4SS?^) 

i/'7x-/P7iy (T/t^df/l'S: CjfcCsiOiS^) , 
N : 4. 6MM.%. TBN : 1 8 0mgKOH/g] 
ifi{bE&i^J2 : 7xy-;Pfl:^ C3~ (3, S-i-'- 
t -7'^;P-4-t Vn^^yx^^iU) 7'ntf:tyS3f 

'y=f:vv^f>-:ii±<m^^\'m<km. mo-. 5. 

4aS%, S : 3. 7SS.%. TBN : 45mgK0H 
/S) 

iHl;B6it3i'J4 : ^ yT'ry-fl:^ Cm^'^fi'*>;:7"T 

yi^'f-3r*;i/Aj<-h (r^i/=3?-;nE: CstCiaCsm- 
SRr/i^/i^ioa^) .Ma: A. 5mSi%. S : 4. 7 

roo58])!i!i^jSiSci*i±?W(vi I) -.mm^ 
f-u-yrphr^y«S^ 

iHil&i»TSi|(PPD) :jK'j>f:?#";v-h^fl;'^ 
[ 0 0 5 9 ] : (smmmm ( i o Qx:<om 
m:4. imm^/s. imm-. 127, mm^ 

(ASTM D5 80 0) : 1 5S*%, afflf#*fi : 

0.001 m&%m. ^mtm ■ 8mM%) . © 
mmmm ( i o ovm^B. ■■4. 4mmVs . 

^MiC : 1 0 1 , m?im : 2 3Sfi%, 

a ; 0 . 1 4S«%. mm^ti ■ S 2SM%) . :^ 

J;tf'®?M«ii?4 { lOOVmm- 7. 5mm2 

/s , mm ■■95. mm^ ■. 6mm%. mn^t 

M : 0 . 2 0Sfi%, : 3 5fi*%) 

'5:1.. «fiJ:b5 0 : 3 5 : 1 SeOJI^Jfi {)fiSI#*S : 

0. 0 8S«%) 

[0060] ( 3 ) ffli^AJK^^M (5^^^) 
Wimv^imfrmm (a) (^mmwrnif':. - 
h I V mm-? i'- ^ j-^m^mim {B)pm 

ft**i^>fc.. ICO {A) t (B) «aS(iO^;6>^>*«ii 
[006 1] ( 4 ) f4?t5ftafi£ftiO»^Kjitttl«OfHffi 

«ihi4sg?^fffiit^. i^xmrnmrnizmmm 
mtm, mmiM,mirm9 0'c, ?t«3 0kg. 
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[00 621 (5)mmmmm<nm^mmm 

t^vhi-A--mWi (KES-07-803) S:TiB«0 
S: 1 0 c c/iJ-soW^-e, ■f-ix-m;<f9;«.f i^T«!J: 0 

[0063] [iiM^j 1 ] :^m<nmmmm-^ 

( 1 ) ^Mtt-H-Wl : 
0.0 3 IMMX) 

mm2 {mm ■. i. o£a%, ssft«is»s: 

0. 0 6S1;%) 

( 2 ) #®-**-»?M'J ; 

mmn msm.-- o. 7 4sft%, i^^*»»^n 

1:0.2 3aS%. ^liit^RJS^»ft : 0 . 3 

mm (WDi : 0 . 8 5SM%, 

1:0.0 7tt%. ; 0 . 4 

) 

ZnDTPl (^M: 0. 6 9*1%. U 
to*: 0. 0 5 0aS%) 

ZnDTP2 («Dft: 0. 3 3MJi%. Uy^^JtSS 
JDI;; 0, 0 2 4JU:%) 
(4) ij v-^^xxr/i^ : 

*;:^7*-M («)PS:0. 2 7S*%, UVIJISE 

sgSSnl: 0. 0 2 311;%) 
( 5 ) K^tPSihf J 

mmmi kmrn.-. o. 3Sfi%) 

M|5&±IIJ2 (OTft: 0. 2Sg%) 
^«itfJ3 (an*: 0. 2S»%) 
MR5±fJ4 0. 22*%) 

( 6 ) fasowff] 



mm.nm (moDfi ; e . i 

SEIDjS»TfJ (MS : 0. 3S«%) 
{7)S*ft(^^fflM: 80. 7 2SS%) 

[0064] mm 2 ] ^^wmmmmwmk 

(4) 'JV-^*x;2.t;I-: 

0. 0 2 3S*%) 
(IISHL. SSA (teffl*: 80. 6 7M*%> ^ftSL 

[00653 [ustflaj 3 ] i^mmmmwm^ 

(4) ijy-tirx;^T;i^: 

mm,: 0. 0 2 3£S%) 

IC^ESU ^(ffiffl*: 8 0. 7 3Sa%)*S!fflU 

«:itm(±Sitl5ll tlRltffi^{=Til«tl**i)«if!J&ii 

E 0 0 6 6 ] immA ] *^J«OM?ffM^!Hsm-^ 

(4) 'jy-^^x;!;f;i': 

)^;^7r^b2 (j^aS: 0. 4 3iS%, U>Mil» 

mm-. 0. 0 2 331*%) 

fclEML, iSJl6(«ffl*: 8 0. 5 6Sl%)^1tfflL 

(00671 [.mm 5 ] i^m<f)mmmm(m-^ 

(4) '/y^^XXf^t-: 

^3}-^X7x-h (»*: 0. 2 61*%, Uy*Si 

S:^1I*: 0. 0 2 3fia%) 

tC^t. «4 (ftfflfi: 8 0. 7 3S*%)&iSfflL 

[0068] im.m 1 ] it:«i;oi^5i<ja:^*?)ffl^ 

(4) uy-^*x;?.f;i':*ffiffl 
t;:^L. Stt («ffl*: 80. 9 9Si%)^:«!fflL 

[00693 
[«13 
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ami uv* e,flSfl 

mm u>« i.m 

ws-vt i}ym 
mm vvoi 

MMW US'*: 



E0071] 



(5i)int.ci.i iasiffi^ Fi 

ClOM 105/68 ClOM 105/68 

107/02 107/02 

127/06 127/06 

129/10 129/10 

129/54 129/54 

133/12 13V12 

133/16 133/16 

133/56 13V56 

135/18 135/18 
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137/02 
137/04 
137/10 



137/02 
137/04 
137/10 



159/22 

// CI ON 10:02 
10:04 
10:12 
20:00 
20:02 
30:00 
30:04 
30:06 
30:08 
40:25 



159/22 
CI ON 10:02 
10:04 
10:12 
' 20:00 
20:02 
30:00 
30:04 
30:06 
30:08 
40:25 



F^?-A{##) 4H104 BA04A BA07A BB05C BBa4C 
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